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(54) Franking apparatus and mail conveying system therefor 



(57) A mail transport for a franking machine is dis- 
closed in which mail (20) is fed toward a printing head 
(26) by input rollers (12, 21), is fed past the printing 
head by an impression roller (13) and is ejected from 
the franking machine by ejection rollers (14, 24). Drive 
(15) to the input rollers is controlled to initially feed the 



mail at a transit speed toward the print head, to feed the 
mail item at a printing speed, during a printing period, 
lower than the transit speed and initially in an ejection 
period after the printing period to feed the mail item at 
the transit speed. When the mail item is released from 
the input rollers, the ejection rollers are driven to feed 
the mail item at a higher speed than the transit speed. 
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Description 

This invention relates to franking machines and to 
means for transporting mail items through the franking 
machine. 

Franking machines include accounting and control 
means usually comprising a microprocessor operable 
to carry out accounting in respect of values of postage 
charges to be printed on mail item and to decrement a 
stored value of credit by an amount equal to the value 
of the postage charge. The microprocessor controls op- 
eration of feed means to feed the mail item past a print 
head and at the same time controls the print head to 
print a franking impression on the mail item, the franking 
impression including an indication of the value of the 
postage charge in respect of that mail item. Previously 
the print head has been implemented as a rotatable print 
drum carrying print dies and print wheels, the print dies 
being utilised to print an invariable part of the franking 
impression, and a slogan il desired, and the print wheels 
being settable to print variable parts of the impression 
comprising the value of postage charge and date. More 
recently it has been proposed to used a thermal print 
head to print the franking impression and slogan. The 
thermal print head includes a plurality of thermal printing 
elements disposed in a line extending transversely to 
the direction of feed of the mail item. A thermal transfer 
ink ribbon is interposed between the thermal printing el- 
ements and the mail item with an ink layer of the ribbon 
in contact with the mail item. As. the mail item is fed by 
the feeding means past the line of thermal printing ele- 
ments, the contact between the ribbon and the mail item 
causes the ribbon toadhere to the mail item and thereby 
to be drawn with mail item past the print head. The ther- 
mal printing elements are selectively energised by the 
control means in each of a plurality of printing cycles so 
as, in each printing cycle, to heat areas of the ink layer 
to cause transfer of ink from those areas to the mail item 
to form dots printed at selected positions on the mail 
item. Repeated selection and energisation of selected 
thermal printing elements in a series of printing cycles 
causes printing of dots to form a required printed im- 
pression in a line by line manner on the mail item. 

In order to achieve reliable high quality printing on 
mail items when using thermal transfer ink printing, the 
speed at which the mail item is fed past the thermal print- 
ing elements of the print head is chosen to be an opti- 
mum or as close as practical to an optimum for the print 
technology and the specific print head used. However it 
is desired to maintain the time taken for feeding a mail 
item through the franking machine as short as is practi- 
cable. 

According to the invention a mail transport for a 
franking machine is characterised by a pair of input roll- 
ers rotatable to feed a mail item into the franking ma- 
chine; a pair of ejection rollers rotatable to eject the mail 
item from the franking machine; a rotatable impression 
roller located intermediate said input and ejection rollers 



for pressing a mail item and thermal transfer ink ribbon 
into printing engagement with thermal printing elements 
of a thermal print head; first drive means operable to 
rotate the input rollers: second drive means operable to 
5 rotate the ejection rollers; control means operative to op- 
erate the first drive means in an input period to feed the 
mail item at a transit speed toward the print head; to 
operate the first drive means in a printing period during 
which the mail item is engaged between the impression 
'0 roller and the print head to feed the mail item at a printing 
speed tower than said transit speed and to operate the 
first drive means in a first ejection period subsequent to 
completion of the printing period to feed the mail item at 
said transit speed. 
15 An embodiment of the invention will be described 
hereinafter by way of example with reference to the 
drawings in which :- 

Figure 1 illustratesaconstruction of means forleed- 
20 ing a mail item and a thermal transfer ink ribbon past 
a thermal print head of a franking machine, 
Figure 2 is a block diagram of accounting and con- 
trol circuits of the franking machine, and 
Figure 3 is a timing chart illustrates the timing of op- 
25 erations in the franking machine. \ 

Referring first to Figure 1, a franking machine in- 
cludes a housing and chassis 10 having a feed bed 11 
extending horizontally therethrough and in which a first 
30 input roller 1 2, an impression roller 1 3 and a first ejection 
roller 14 are mounted. The first input roller 12 and im- 
pression roller 1 3 are rotated by means of a main motor 
15 through first drive means indicated by broken lines 
17 and 18 respectively and the first ejection roller 14 is 
35 driven by an ejection drive motor 16 through second 
drive transmission means indicated by broken lines 19. 
The angular speeds of rotation of the input roller 1 2 and 
impression roller 13 are such that peripheral speeds of 
the input roller and impression roller are equal. The first 
40 input roller 12 and the first ejection roller 14 extend 
through apertures in the feed bed 11 such that the pe- 
ripheral surfaces of these rollers project slightly above 
the feed bed so as to engage mail items 20 to be fed 
along the feed bed 11. A second input roller 21, which 
45 is freely rotatable, is mounted above the first input roller 
12 and is resiliently urged toward the first drive roller. 
The input rollers 1 2 and 21 together form a nip to resil- 
iently engage and receive therebetween the mail item 
20 when inserted at entry 22 to the feed bed 11 and to 
50 feed the mail item in the direction of arrow 23 into the 
franking machine along the feed bed 11 . A second ejec- 
tion roller 24, which is freely rotatable, is mounted above 
the first ejection roller 14 and is resiliently urged toward 
the first ejection roller 14. The ejection rollers 14 and 24 
55 together form a nip to resiliently engage and receive 
therebetween the mail item 20 to eject the mail item 
through an exit 25 from the franking machine. A thermal 
print head 26 is mounted in spaced relationship with the 
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feed bed 1 1 . The print head 26 has a plurality of thermal 
printing elements disposed along a line extending in a 
direction transverse to the direction, indicated by arrow 
23. of feeding of the mail item. The line of thermal print- 
ing elements is parallel to the axis of rotation of the im- 
pression roller and the thermal printing elements are dis- 
posed in opposition to the peripheral surface of the im- 
pression roller 13. The impression roller is mounted in 
a cradle (not shown) whereby the impression roller can 
be moved by a cradle motor 62 (Fig. 2) into an operative 
position as shown in Figure 1 from an inoperative posi- 
tion, indicated by broken line 27, and returned to the in- 
operative position. In the operative position the impres- 
sion roller extends through an aperture in the feed bed 
so as to project from the feed bed and is resiliently urged 
toward the print head 26. In the inoperative position the 
impression roller is retracted such that it is spaced from 
the print head 26 to permit mail items to pass freely be- 
tween the impression roller and the print head. For ex- 
ample, the impression roller, when in the retracted inop- 
erative position, may lie below the surface of the teed 
bed 11 . A first mail item sensor 34 is located at the entry 
22 and a second mail item sensor 35 is located adjacent 
the feed bed downstream of the input rollers 12, 21 to 
detect, at a predetermined location between the print 
head 26 and the input rollers ; passage of a leading edge 
or a trailing edge of the mail item. 

A thermal transfer ink ribbon is contained in a re- 
placeable cassette 28 A supply of unused ribbon is 
wound on a supply spool 30. The unused ribbon 31 ex- 
tends from the supply spool 30 out of the cassette to 
pass below the print head 26 and then the used ribbon 
32 passes back into the cassette to be wound onto take- 
up spool 33 by operation of a take-up motor 63 (Figure 
2). The ribbon comprises a substrate or backing layer 
carrying a layer of ink which is transferable from the 
backing layer to an ink receiving medium. The ribbon is 
disposed such that the backing layer is adjacent the 
thermal printing elements of the print head and the ink 
layer faces the feed bed 1 1 . 

Referring now to Figure 2, operation of the franking 
machine is effected by means of a micro-processor 50 
operating under program routines stored in a read only 
memory (ROW) 51 . As is well known in electronic frank- 
ing machines, a keyboard 52 is provided for input of data 
by a user and a display 53 is provided to enable display 
of information to the user. A random access memory 
(RAM) 54 is provided for use as a working store for stor- 
age of temporary data during operation of the franking 
machine. Non-volatile duplicated memories 55, 56 are 
provided for the storage of data which is required to be 
retained even when the franking machine is not pow- 
ered. Accounting data relating to use of the franking ma- 
chine for printing franking impressions representing 
postage charges for mail items and any other critical da- 
ta to be retained is stored in the non-volatile memories 
55, 56. A motor controller 57 receives control signals 
from the microprocessor 50 to control operation of the 



motor 1 5 for driving the input drive roller and the impres- 
sion roller, to control operation of motor 16 for driving 
the ejection roller, to control operation of a cradle motor 
62 to raise and lower the impression roller and to control 
5 operation of take-up motor 63 to wind the used ink rib- 
bon 32 onto the take-up spool. The first sensor 34 locat- 
ed at the entry 22 to the feed bed 11 and the second 
sensor 35 located downstream of the input rollers pro- 
vide signals to the microprocessor to enable the micro- 
10 processor to control feeding of the mail item and ener- 
gisation of the thermal print elements as the mail item 
is fed along past the print head. 

When an edge of the item 20 is inserted into the 
entry 22, the first sensor 34 senses the presence of the 
ts mail item and sends a signal to the microprocessor to 
energise motors 1 5 and 1 6 so that as the leading edge 
ot the mail item enters the nip between input rollers 12, 
21 , rotation of the input roller 12 by the motor 15 feeds 
the mail item along the feed bed toward the print head. 
20 As shown in Figure 3 the motors 15 and 16 are ener- 
gised such that the drive speed thereof is such that the 
peripheral speed of the rollers 12,13 and 1 4 is at a fast 
transit speed so as to feed the mail item at the fast transit 
speed. Initially the impression roller is in its inoperative 
25 retracted position and the mail item is fed by the input 
rollers between the impression roller and the print head. 
The ribbon 31 extends between the mail item and the 
print head with the ink layer of the ribbon^ adjacent the 
mail item. The second sensor 35 senses when the lead- 
ed ing edge of the mail item passes the predetermined lo- 
cation along the feed bed and the microprocessor, in re- 
sponse to a signal from the sensor 35, outputs a control 
signal to the motor controller 57 to reduce the drive 
speed of the motors 15, 1 6 to a lower drive speed such 
35 that the mail item is fed at a printing speed lower than 
the fast transit speed. At a predetermined time interval 
after the leading edge of the mail item is sensed by the 
sensor 35, the cradle motor 62 is energised to raise the 
impression roller to the operative position in which the 
40 impression roller is resiliently pressed against the lower 
surface of the mail item. As a result the mail item is 
pressed into ink transfer contact with the ink layer and 
the ribbon is pressed into heat transfer contact with the 
thermal printing elements of the print head 26. The ink 
45 layer of the ribbon adheres to the surface of the mail 
item and rotation ot the impression roller by the motor 
15 causes the thermal transfer ink ribbon to be drawn 
by the mail item past the thermal printing elements of 
the print head. 

As the mail item is fed past the thermal printing el- 
ements of the print head by rotation of the impression 
roller 13, the microprocessor outputs, on line 59, to the 
print head 26 in each of a plurality of printing cycles sig- 
nals selecting those ones of the printing elements which 
55 are to be energised in the respective cycle. A pulse of 
electrical power is supplied to the selected thermal print- 
ing elements from a power source 60 when a strobe sig- 
nal is supplied by the microprocessor on line 61 to the 
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print head. 

During passage of the mail item together with the 
thermal transfer ink ribbon past the thermal printing el- 
ements, the selective energisation of the thermal print- 
ing elements effects heating of areas of the ink layer ad- 
jacent the energised elements and thereby causes 
those areas of the ink layer to adhere more strongly to 
the surface of the mail item than the remainder of the 
ink layer. 

After passing the print head, the ribbon is peeled 
from the mail item leaving those areas of the ink layer 
which have been subjected to heating by energised 
ones of the printing elements adhered to the mail item. 
Thus by selectively energising the thermal printing ele- 
ments in each of the series of printing cycles as the mail 
item and ribbon are fed past the thermal printing ele- 
ments, areas of the ink layer are caused to adhere to 
the mail item to form a required printed impression on 
the mail item. The energisation of the thermal printing 
elements is controlled by the microprocessor 50, which 
carries out postage metering functions, to print a fixed 
invariable pattern of a franking impression together with 
variable data comprising the value of postage charge 
for the item and the date. In addition it desired the mi- 
croprocessor may further control energisation of the 
thermal printing elements to print a slogan or other sec- 
ondary print alongside the franking impression. 

The ribbon is guided by guide rollers 34, 35 mount- 
ed in the cassette and disposed respectively upstream 
and downstream of the print head. Peeling of the used 
ribbon from the mail item is effected by torque applied 
to the take-up spool 33 by the take-up motor 63 to wind 
the used ribbon onto the take-up spool and to apply ten- 
sion to the ribbon downstream of the thermal print ele- 
ments. 

Upon completion of printing of the required impres- 
sion on the mail item, the microprocessor causes oper- 
ation of the cradle motor to retract the impression roller 
from the operative position to the inoperative position. 
The microprocessor then controls energisation of the 
drive motors 15, 16 to increase the drive speed up to 
the fast transit speed. After the trailing edge of the mail 
item leaves the nip between the drive rollers 12, 21 , the 
trailing edge of the mail item is detected by the second 
sensor 35 and the microprocessor increases the drive 
speed of motor 16 to drive the ejection rollers to feed 
the mail item out of the exit 25 from the franking machine 
at a fast ejection speed greater than the fast transit 
speed. 

It is preferred that the motor 1 5 driving the input roll- 
er and the impression roller is a stepper motor, the drive 
speed thereof being determined by the rate at which 
drivo pulses are supplied to the motor 15. Thus while 
the mail item is fed at the fast transit speed, drive pulses 
are applied by the motor controller 57 at a high first rate 
and while the mail item is fed at the printing speed drive 
pulses are supplied by the motor controller 57 at a sec- 
ond rate lower than the first rate. It is preferred that the 



motor 16 is a DC motor controlled by the motor controller 
57 to drive at a selected one of three speeds, the speed 
being determined by magnitude o( drive voltage sup- 
plied to the motor 16. At a normal drive voltage, for ex- 

5 ample 12 V, for the DC motor 16, the transmission 
means 19 drives the ejection roller 24 at a speed such 
that the peripheral speed of the ejection rollers matches 
the peripheral speed of the input and impression rollers 
when the latter are driven by the motor 15 at fast transit 

io speed. When the input and impression rollers are driven 
by the motor 1 5 at printing speed the motor controller 
57 applies a lower drive voltage ; for example 5 V, to the 
DC motor 16. At this lower drive voltage : the motor 16 
drives the ejection rollers such that the peripheral speed 

is thereof is equal to or slightly greater than the printing 
speed of the impression roller. With this lower drive volt- 
age applied to the motor 1 6, the motor 1 6 has a relatively 
low output torque. Hence it there is any mismatch be- 
tween the printing speed of the impression roller and the 

20 peripheral speed of the ejection roller while the matt item 
is being fed by both the impression roller and the ejec- 
tion rollers, drag will be applied by the mail item to the 
ejection rollers to reduce the speed of the ejection rollers 
to match the speed of the impression roller The torque 

25 of the motor 16 when energised by the lower drive volt- 
age is insufficient to cause any significant change to the 
print feed speed of the mail item as determined by the 
rotation of the impression roller. When the trailing edge 
of the mail item is detected by the second sensor 35, 

30 the trailing edge of the mail item is no longer gripped by 
the input rollers and the impression roller has been low- 
ered so that the feeding of the mail item is solely by 
means of the ejection rollers. Accordingly the ejection 
rollers can be driven at the high ejection speed by the 

35 microprocessor controlling the motor controller 57 to 
supply a high voltage, for example 24 V, greater than 
the normal drive voltage to the motor 16. It will be ap- 
preciated that the high voltage is supplied to the motor 
16 driving the ejection roller only when the mail item is 

40 not engaged by either the input rollers or the impression 
roller. After a predetermined interval, the voltage drive 
to the ejection motor 1 6 is reduced so as to reduce the 
drive speed of the ejection rollers down to the fast transit 
speed. 

45 

Claims 

1. A mail transport for a franking machine characteri- 
se seed by a pair of input rollers (12, 21) rotatable to 
feed a mail item (20) into the franking machine; a 
pair of ejection rollers (14, 24) rotatable to eject the 
mail item (20) from the franking machine; a rotata- 
ble impression roller (1 3) located intermediate said 
55 input and ejection rollers tor pressing a mail item 
and thermal transfer ink ribbon (31 ) into printing en- 
gagement with thermal printing elements of a ther- 
mal print head (26); first drive means (15) operable 
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to rotate the input rollers (12); second drive means 
(16) operable to rotate the ejection rollers (14); con- 
trot means (50) operative to operate the first drive 
means ( 1 5) in an input period to feed the mail item 
(20) at a transit speed toward the print head (26); 
to operate the first drive means (15) in a printing 
period during which the mail item (20) is engaged 
between the impression roller (13) and the print 
head (26) to feed the mail item (20) at a printing 
speed lower than said transit speed and to operate 
the first drive means (15) in a first ejection period 
subsequent to completion of the printing period to 
teed the mail item (20) at said transit speed. 

2. A mail transport as claimed in claim 1 wherein the 
first drive means (15) is operable to drive the im- 
pression roller (13) to feed the mail item (20) at a 
speed substantially equal to a speed at which the 
mail item (20) is fed by the input rollers (12, 21). 

3. A mail transport as claimed in claim 1 or 2 including 
first sensor means (35) operative to sense passage 
of a leading edge of the mail item (20) past a pre- 
determined location upstream of the print head (26) 
and wherein the control means (50) is operative in 
response to said first sensor means (35) sensing 
the leading edge to control the first drive means (15) 
to change the feed speed from the transit speed to 
the printing speed. 

4. A mail transport as claimed in claim 1 , 2 or 3 wherein 
the second drive means (16) is operated by the con- 
trol means (50) during the printing period to feed the 
mail item (20) at the printing speed. 

5. A mail transport as claimed in claim 4 wherein the 
second drive means (16) is operated by the control 
(50) means during the input period and the first ejec- 
tion period to feed the mail item (20) at the transit 
speed and during the printing period to feed the mail 
item (20) at the printing speed. 

6. A mail transport as claimed in claim 4 wherein the 
control means (50) is operative in response to said 
first sensor means (35) sensing the leading edge to 
control the second drive means (16) to change the 
feed speed of the ejection rollers (14, 24) from the 
transit speed to the printing speed. 

7. A mail transport as claimed in claim 4, 5 or 6 wherein 
when the mail item (20) is released from the input 
rollers (12, 21) in a second ejection period subse- 
quent to the first ejection period the second drivo 
means (16) is operated by the control means (50) 
to feed the mail item (20) at an ejection speed higher 
than the transit speed. 



ond sensor means (35) responsive to passage of a 
trailing edge of the mail item (20) past a location 
downstream of the input rollers (1 2. 21 ) and wherein 
the control means (50) is operative in response to 
5 said second sensor means (35) sensing the trailing 
edge to control the second drive means (16) to 
change the feed speed of the ejection rollers (14, 
24) from the transit speed to the ejection speed. 

w 9. A mail transport as claimed in any preceding claim 
wherein the first drive means (15) includes a step- 
per motor and wherein the speed of feeding is con- 
trolled by the rate of drive pulses energising the 
stepper motor. 

15 

10. A mail transport as claimed in any preceding claim 
wherein the second drive means (16) includes a DC 
motor and wherein the speed of feeding of the mail 
item by the ejection rollers (14. 24) is controlled by 

20 the magnitude ol a DC potential energising the DC 
motor. 

11. A mail transport as claimed in any preceding claim 
incorporated in a franking machine. *; , 

25 v 

12. A franking machine including a mail .trans port as 
claimed in any one of claims 1 to 10.j.. 
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8. A mail transport as claimed in claim 7 including sec- 
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(57) A mail conveying system for a franking machine 
is disclosed in which mail (20) is fed toward a printing 
head (26) by input rollers (1 2.21 ), is fed past the printing 
head by an impression roller (13) and is ejected from 
the franking machine by ejection rollers (14,24). Drive 
(15) to the input rollers is controlled to initially feed the 



mail at a transit speed toward the print head, to feed the 
mail item at a printing speed, during a printing period, 
lower than the transit speed and initially in an ejection 
period after the printing period to feed the mail item at 
the transit speed. When the mail item is released from 
the input rollers, the ejection rollers are driven to feed 
the mail item at a higher speed than the transit speed. 
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